





















and	non-professional	voice	speakers.	 In	 the	task	of	perceptual	evaluation,	a	semantic	 five-point	rating	
differential	 scale	 was	 used.	 Two	 descriptors	 were	 introduced:	 “pleasantness	 of	 voice	 quality”	 and	
“professional	voice	style”.	The	results	of	the	perceptual	evaluation	task	indicated	that	the	judges	were	
able	 to	 differentiate	 between	 professional	 and	 non-professional	 voice	 speakers	 and	 that	 this	
differentiation	could	be	explained	in	terms	of	vocal	dynamic	characteristics.	In	relation	to	the	judgments	
of	 pleasantness	 of	 voice	 quality,	 the	 differentiation	 was	 guided	 by	 characteristics	 of	 vocal	 quality	
settings	 independently	 of	 them	 being	 professionals	 or	 not.	 Correlations	 between	 acoustic	 and	




















por	 tipos	 de	 	 ajustes	 que	 caracterizavam	 a	 voz	 dos	 locutores,	 independentemente	 de	 serem	
profissionais	 ou	 não.	 Foram	 feitas	 correlações	 entre	 parâmetros	 acústicos	 e	 perceptivos	 por	meio	 de	









The	 objective	 of	 this	 article	 is	 presenting	 an	 acoustic	 phonetic	 and	 perceptual	
experiment	which	explores	voice	quality	and	dynamic	characteristics	in	the	reading	of	
prose	texts,	contrasting		professional		and	non-professional	voice	speakers.	








The	 principle	 of	 susceptibility	 accounts	 for	 the	 fact	 that	 some	 speech	 segments	 are	
more	 susceptible	 to	 the	 effects	 of	 some	 voice	 quality	 settings	 than	 others.	 The	
principle	 of	 compatibility	 holds	 that	 some	 voice	 quality	 settings	 can	 co-occur	 while	
others	 can’t.	 Oral	 sounds,	 for	 example	 are	more	 susceptible	 to	 the	 nasal	 setting	 of	
voice	quality	 than	nasal	 sounds	are	as	well	as	a	nasal	 setting	cannot	co-occur	with	a	
denasal	setting.	









was	 modified	 in	 1991,	 2000	 and	 2007.	 The	 2007	 version	 (Laver	 &	 Mackenzie	 Beck	
2007)	has	two	main	sections,	one	for	describing	voice	quality	settings	and	another	for	
describing	 the	 dynamic	 vocal	 aspects,	 that	 is,	 the	 prosodic	 aspects	 and	 temporal	
organization.	 Two	 further	 features	 are	 also	 included:	 respiratory	 support	 and	
diplophonia.	
The	section	concerning	the	vocal	quality	settings	 is	subdivided	 into	three	parts:	
vocal	 tract	 features,	 overall	 muscular	 tension	 and	 phonation	 features.	 Prosodic	
features	comprise	pitch	and	loudness	and	temporal	organization	includes			speech	rate	
and	continuity.		
The	 voice	quality	 settings	 are	described	 as	 variations	 from	a	 reference	 setting,	
the	neutral	 one,	 in	which	 there	 are	 no	 constrictive	 or	 expansive	 effects	 in	 the	 vocal	
tract	cavities;	no	shortening	or	lengthening	of	the	extension	of	the	vocal	tract	and	no	




passes.	 In	 the	 first	 pass	 non-neutral	 settings	 are	 identified.	 In	 the	 second	 pass	 the	
judge	 is	 asked	 to	 evaluate	 in	 a	 scalar	 degree	 (from	 1	 to	 6)	 the	 non-neutral	 settings	
which	were	identified	in	the	first	pass.		




are	 works	 on	 voice	 pathology	 (Camargo,	 Madureira	 &	 Tsuji	 2003;	 Camargo	 &	
Madureira	2009),	gender	and	regional		characteristics	(Bonfim	et	al.	2007;	Camargo	et	
















The	 corpus	 of	 the	 experiment	 consists	 of	 a	 three	 hundred	 eighty-eight-word	









each	 one	 of	 these	 paragraphs:	 acoustic	 analysis;	 perceptual	 analysis	 of	 voice	 quality	
settings,	semantic	differential	scale	questionnaire	and	multivariate	statistical	analysis.	
Therefore,	 two	 kinds	 of	 variables	were	 concerned:	 qualitative	 and	 quantitative.	 The	
qualitative	variables	are	the	judgements	of	the	VPAS	settings	and	the	judgments	of	the	
semantic	differential	 scale.	 The	quantitative	variables	are	 the	measures	extracted	by	
the	ExpressionEvaluator	as	explained	in	the	following	paragraph.	Consequently,	three	
groups	 of	 variables	 were	 formed:	 Gc1	 (ExpressionEvaluator	 measures)	 and	 Gc2	
(Judges’	 evaluation)	 and	 GC3	 (judgements	 of	 the	 settings	 based	 on	 the	 VPAS).	 To	
correlate	 them,	 a	 non-parametric	 test	 applying	 Multiple	 Functional	 Analysis	 (MFA)	
methods	was	used.	
Acoustic	 measures	 were	 automatically	 extracted	 by	 the	 ExpressionEvaluator	
Script	 developed	 by	 Barbosa	 (2009)	 which	 runs	 in	 PRAAT.	 The	 script	 extracts	 12	
measures:	 -f0	 measures:	 f0	 median	 (mdnf0),	 inter-quartile	 semi	 amplitude	
(sampquartisf0),	 skewness	 and	 0,995	 quantil	 (quan995f0);	 -f0	 derivative:	 	 df0	mean	







measures:	 	 intensity	 skewness	 (assimint);	 promptness	 (the	 difference	 between	 the	
acoustic	energy	of	the	integral	signal	and	the	intensity	of	the	low	pass	filtered	signal,	
upper	 band	 limit	 equal	 to	 1,5	 *	 average	 f0	 of	 the	 acoustic	 signal	 under	 analysis);	
spectral	 tilt:	 spectral	 tilt	 mean	 (medinclinespec),	 standard	 deviation	
(desvadinclinespec),	skewness	(assiminclinespec);	and	LTAS:	LTAS	frequency	standard-
deviation	(desvapadltas).	
The	 semantic	 differential	 scale	 questionnaire	 was	 built	 up	 containing	 two	
descriptors	to	be	 judged:	pleasantness	of	the	voice	quality	and	professional	speaking	
skills.	A	 five-point-rating	 scale	was	used,	 introducing	an	adjective	at	one	end	and	 its	
antonym	at	the	other	end:	rate	1	was	meant	to	be	very	unpleasant/unprofessional	and	
5	 very	 pleasant/professional.	 Along	 these	 lines,	 judges	 were	 asked	 to	 say	 if	 the	
speaker’s	voice	quality	was	pleasant	or	unpleasant	and	if	they	considered	the	speaker	
to	be	a	voice	professional	or	not.	
The	semantic	differential	 scale	questionnaire	 test	was	applied	 to	a	group	of	80	
judges.	 The	 judges	were	 undergraduate	 and	 graduate	 students	 attending	 courses	 at	
the	Pontifical	University	of	São	Paulo.	The	stimuli	were	randomly	presented.	
In	order	 to	 identify	 the	vocal	quality	settings	 the	Vocal	Profile	Analysis	Scheme	




In	 order	 to	 correlate	 the	 qualitative	 and	 quantitative	 data,	 an	 explorative	


















The	 application	 of	 the	 VPAS	 yielded	 the	 vocal	 profiles	 of	 the	 subjects.	 The	
identified	 settings	 are	 the	 ones	 which	 were	 judged	 as	 non-neutral.	 As	 mentioned	
before	VPA	establishes	a	six-point	scale,	being	1	the	lowest	and	6	the	highest	degree.	















































voice	 speakers	 (S2,	 S3,	 S5,	 and	 S6)	 produced	 a	 larger	 number	 of	 utterances	 as	
compared	with	non-professional	voice	speakers	(S1,	S4,	S7	and	S8).	Subject	8,	who	had	
some	experience	 in	amateur	 theater,	produced	a	greater	number	of	utterances	 than	














The	 judges	 evaluated	 two	 descriptors:	 pleasantness	 of	 the	 voice	 quality	 and	
professional	voice	skills.	Resultant	scores	took	 into	account	the	grades,	 the	weighted	
averages	and	the	number	of	evaluations.	The	results	of	the	evaluation	of	the	subjects	



















Subjects	5,	2	and	6	 (professional	 voice	 speakers)	got	 the	highest	overall	 scores	
and	 subjects	 8	 and	4	 the	 lowest.	 Subjects	 1	 and	7	 (non-professional	 voice	 speakers)	
and	subject	3	(a	professional	voice	speaker)	formed	an	intermediate	group.	
Comparison	 in	 percentage	 values	 between	 the	 results	 of	 the	 judgements	 of	
pleasantness	 of	 voice	 quality	 and	 professional	 voice	 skills	 for	 the	 eight	 subjects	
indicate	 that	 S4	 had	 was	 the	 subject	 who	 got	 the	 highest	 percentage	 values	 for	
pleasantness	of	voice	quality	and	the	lowest	for	professional	voice	skills.	 	This	can	be	








All	 professional	 subjects	 (S5,	 S2,	 S6	 and	 S3)	 got	 higher	 percentage	 scores	 in	
relation	 to	 the	 judgements	 of	 professional	 voice	 skills	 and	 all	 non-professional	 voice	










The	 ExpressionEvaluator	 was	 applied	 to	 the	 audio	 files	 of	 the	 8	 paragraphs	
recorded	 by	 the	 8	 subjects	 (64	 paragraphs).	 The	 following	 table	 shows	 the	 average	
values	obtained	for	each	subject’s	speech	production.	
Table	 2	 displays	 the	 average	 values	 concerning	 the	 12	 acoustic	 measures	
obtained	 by	 the	 application	 of	 the	 ExpressionEvaluator	 script	 to	 the	 64	 paragraphs	






















The	 application	 of	 the	 MFA	 method	 yielded	 two	 main	 clusters.	 In	 one	 of	 the	
clusters	 are	 the	 voice	 professionals	 and	 in	 the	 other	 the	 non-professionals.	 The	














the	 ExpressionEvaluator,	 the	 judges’	 evaluation	 and	 the	VPAS.	 The	projection	of	 the	













one	who	got	the	 lowest	score	 isolated	 in	one	of	the	quadrants.	The	non-professional	
























Loudness.	 They	 were	 also	 strongly	 correlated.	 The	 f0	 semiamplitude	 quartiles	














• DIM	1	 • 	 • 	 • DIM	2	 • 	 • 	
• Variable	 • correlation	 • p,value	 • variable	 • correlation	 • p,	value	
• Z,PR	 • 0,9104	 • 0,0017	 • Harsh	Voice	 • 0,7275	 • 0,0408	
• Z,PL	 • 0,8828	 • 0,0037	 • Minimized	Loudness	 • -0,815	 • 0,0137	
• Sampquartisf0	 • 0,7473	 • 0,0331	 • 	 • 	 • 	
• Tense	larynx	 • -0,8046	 • 0,016	 • 	 • 	 • 	
• Mednf0	 • -0,8171	 • 0,	0133	 • 	 • 	 • 	










contrib	 Dim,1	 Dim,2	 Dim,3	
Gc1	 33,271	 40,0431	 71,3426	
Gc2	 37,2695	 3,0057	 2,1468	




evaluation)	 is	 the	 best	 descriptor	 of	 the	 vector	 space	 as	 indicted	 by	 the	MFA	 value	
(MFA	=	1,81).	The	Lg	coefficient	measures	the	similarity	of	the	groups	of	variables.	
	
Lg	 Gc1	 Gc2	 Gc3	 MFA	
Gc1	 2,1716	 0,6385	 1,2705	 1,8135	
Gc2	 0,6385	 1,0019	 0,4406	 0,9248	
Gc3	 1,2705	 0,4406	 2,0763	 1,6832	










As	 we	 can	 tell	 from	 the	 values	 presented	 in	 Table	 6	 the	 Gc3	 (VPAS)	 and	 Gc1	
(ExpressionEvaluator)	are	strongly	correlated	RV=0,60.		We	can	also	tell	that	Gcq1	is	closer	
to	 the	 other	 two	 groups	RV=0,88	 according	 to	 the	 coefficient	 given	by	 Escofier	&	Pagès	
(2008).	
	
RV	 Gc1	 Gc2	 Gc3	 MFA	
Gc1	 1	 0,4329	 0,5983	 0,8779	
Gc2	 0,4329	 1	 0,3055	 0,6591	
Gc3	 0,5983	 0,3055	 1	 0,8333	











to	 differentiate	 between	 professional	 and	 non-professional	 speakers.	 This	
differentiation	 can	 be	 thought	 of	 in	 terms	 of	 vocal	 dynamic	 characteristics	 such	 as			
pitch	and	the	use	of	pauses	in	prosodic	phrasing	rather	than	in	terms	of	vocal	quality	
setting	characteristics.	
In	 relation	 to	 the	 judgements	 of	 pleasantness	 of	 voice	 quality,	 the	 attribution	
was	guided	by	characteristics	of	vocal	quality	settings	independently	of	speakers	being	
professionals	 or	 not:	whispery	 voice	 and	expanded	pharynx	 settings	were	 related	 to	
pleasantness	and	non-professional	and	professional	speakers	with	those	voice	quality	
settings	 were	 better	 evaluated	 than	 the	 professional	 speakers	 whose	 voice	 profiles	







Concerning	 the	 results	 of	 the	 acoustic	 analysis	 the	 acoustic	 measures	
sampquartisf0	 and	 mednf0	 were	 found	 to	 be	 significant	 (p	 <	 0,05).	 These	 two	
measures	 indicate	 that	 the	 varying	 fundamental	 frequency	 and	 the	 speed	 of	 its	
variation	 were	 relevant	 to	 explain	 the	 data.	 Professional	 speakers	 more	 than	 non-
professional	 speakers	 tended	 to	 vary	 fundamental	 frequency	 more	 often	 and	more	
rapidly	assigning	prominence	to	certain	words.	
	The	 analysis	 also	 showed	 that	 the	 indexical	 attributes	 of	 the	 two	 groups	 of	
speakers	were	 identified	by	 the	acoustic	parameters	and	 the	perceptual	evaluations.	
These	were	 found	 to	 be	 strongly	 correlated.	 The	 application	 of	 the	 VPAS	 combined	
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